The fetal biparietal diameter (BPD) can establish gestational age, 1 provided that there is a normal ovoid transaxial head shape. If the head is too round (brachiocephalic) or too elongated (dolichocephalic), the BPD measurement will be falsely increased or decreased, and this gives a wrong fetal dating. The obstetrical standard suggests avoiding this error by obtaining a second linear measurement from the BPD image, called the fronto-occipital diameter (FOD). 2 The BPD and FOD are compared in an equation called the cephalic index (CI): CI = (BPD/FOD) × 100. 3 According to Hadlock et al, 4 a normal head From the
The aim of this study was to establish a nomogram for the fetal cephalic index (CI) and derive correction factors for adjusting atypical head shapes to ideal shape. Transabdominal sonography was performed in 100 pregnant women of the Ibo tribe coming for obstetric sonography in their second and third trimesters between January and October 2005. The biparietal diameters (BPDs) and the fronto-occipital diameters (FODs) were measured and the cephalic indices computed as BPD/FOD × 100/1. Statistical analyses were performed to determine the mean cephalic index (standard deviation [SD] ) and the relationship between BPD and CI, FOD, BPD × FOD and BPD + FOD (Pearson's product coefficient). The mean CI ± SD was 85.92 ± 4.88, and the range was 77.66 to 93.98. This study has established a nomogram for fetal CI and correction equations for atypical head shapes in a Nigerian population of Ibo ancestry.
Key words: Cephalic index, fetus, Nigerian, obstetrics, sonography shape has a mean of 78 with a 2-SD range of 70 to 86. The normal cephalic index range detects atypical head shapes. An area-corrected BPD (BPD a ) can avoid this problem by mathematically correcting the head shape to its ideal shape. The BPD a = (BPD × FOD/1.265) 1/2 . 5 Jeanty et al 6 found that the cephalic index is independent of gestational age. On the contrary, Rajlakshmi et al 7 noted that fetal skull of the Manipuri population of India is mesocranial in the early weeks and brachycranial at term pregnancy. In India, Tuli et al 8 found a dolichocranial type of cephalic index in 73% of fetuses at term. The shape of the vault is not directly related to cerebral growth but to genetic factors. This is supported by the great range of cranial indices and shapes in racial groups, but sexual differences are minimal. 9 The aim of this study was to determine the mean and normal range of the fetal cephalic index in the Ibo population. It also aimed at developing equations for mathematically correcting the atypical fetal head shape to its ideal shape. To the best of our knowledge, no such equations have been derived for any African population.
Patients and Methods
Transabdominal sonography was performed in 100 pregnant patients coming for obstetric sonography in the second and third trimesters between January and October 2005 in the Ebonyi state. All the patients were Ibos by tribal origin and whose husbands were also Ibos. Gestation was confirmed in all cases by sonographic biometric analysis. Other criteria for inclusion included the following: a subjectively normal head shape, singleton gestation, and good indications of fetal viability. Both cephalic and breech-presenting singleton fetuses were studied inasmuch as the BPDs and FODs were visible and not distorted. Ethical approval was obtained from the Human Research Ethics Committee of the Jeomedics Ultrasound Centre, Ebonyi state.
The sonographic images were produced using Siemen's sonoline sl-1 version (Siemens Medical Systems, Issaquah, WA) at the Jeomedics Ultrasound Centre with a 3.5-MHz sector transducer.
All measurements were taken by one imaging scientist (AC). Each patient was scanned in supine position. According to the obstetric standard, 2 the BPD measurement was obtained from a transaxial image of the head, at the level of the thalami. The measurement was taken "leading edge to leading edge," from the outer edge of the closer temporoparietal bone to the inner edge of the farther temporoparietal bone. 3 The overlying soft tissues were excluded. The FOD was measured from middle of the frontal bone to the middle of the occipital bone. 3 This was done to avoid indistinct lateral margins of the calvarium. The calipers for both measurements were perpendicular to each other, as shown in Figure 1 . FOD measurements were taken from the BPD images. The CI was computed.
Statistical analyses were performed using SPSS 11.0 software. Mean and range of CI, Pearson's simple linear correlations, and regression equations were generated.
Results
The mean cephalic index (standard deviation) was 85.92 (4.88), and the range was 77.66 to 93.98. The simple correlation coefficient was 0.96 between BPD and FOD, 0.51 between BPD and CI, 
Discussion
This study has established the mean (standard deviation) and the normal range of cephalic indices of fetuses in this population. The computed CI would be important in assessing atypical head shapes when numbers deviate from its mean of 85.92, particularly as they approach or go beyond the outer 2-SD limits. Two equations for area-corrected BPD (BPD a ) were equally derived from this study. These equations can be used for mathematically correcting head shapes to their ideal shapes (CI of 85.92).
Our results show a moderately positive correlation between BPD and CI. This indicates that CI increases with gestational age. This result is similar to that of Rajlakshmi et al, 7 who noted that the fetal skull of the Manipuri population in India is brachycranial at term. Hence, a little higher than average CI may be tolerated close to term than at the midtrimester. The mean CI in this population was approximately 86, with a 2-SD range of about 81 to 91. This can be compared with the Caucasian value of CI of a normal head shape, which has a mean of 78 with a 2-SD range of 70 to 86. 4 The fetal cephalic index (mean ± 2-SD range) in the Manipuri population of India was noted to range from 75.5 to 90.60. 7 Gray's Anatomy, by Williams et al, 9 recorded a racial variation in the cranium. Dubowitz and Goldberg 10 studied fetuses of Caucasian, Negro, Indian, and mixed origin but found no significant differences except after 30 weeks of gestation.
In this study, the BPD and FOD measurements were taken by one person. This was to remove the problem of interobserver variability as it has not been previously demonstrated that these measurements could be collected and reported equally as consistent between scientists or sonographers. Further studies demonstrating interobserver reproducibility would be necessary so that more than one imaging scientist could be involved in future studies. 
Conclusion
This study has established a nomogram for the fetal cephalic index in an Ibo population of Nigeria. Correction equations for adjusting any head shape (CI) to its ideal shape were also derived.
